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Gy, If some of the formulas in your workbook display error messages after vou change or delete a
. “% range name, see “Checking Formulas Before Deleting Range Names” in the “Troubleshooting” sec-
tion at the end of this chapter.

MANIPULATING DATA WiITH WORKSHEET FUNCTIONS

Worksheet funetions handle a broad array of tasks, from simple arithmetic to complex finan-
cial caleulations and intricate statistical tests. Regardless of its complexity, every function
consists of two parts: the function name and its arguments—the specific values the function
uses to calculate a result. The syntay of a function defines what type of arguments it uses:
text, numbers, dates, and togical values, for example. In most cascs, vou can subsdrtate a cell
or range address or another formula or function as an argument, as long as the data evalu-~
ates to the required data type. Some arguments are required, and others are optional.
Arguments always appear to the right of the functon narme, inside parentheses; Fxcel uses
commas to separate multple arguments.

The following examples illustrate the syntax of some commonly used functions. Bold type
means the argument is required. An cllipsis (...) means that the function accepts an unlim-
ited number of arguments.

=TODAY ()
=AVEHAGE(numbBr1,numberz,...)
=IPMT(rate,per,nper,pv,fv,type)

TODAY () is one of the simplest of all worksheet functons. Whenever you open, save, or oth-
erwise recaleulate a worksheet that containg this function, Excel updates the value of the cell
that contains this formula to display the current date, as stored in your computer’s clock
chip. This function is extremely common in formulas that caleulate elapsed time, such as the
number of days that have passed since you mailed an invoice or received a payinent.

AVERAGE accepts now up to 255 arguments (but requires only [} and calculates the arithmetic
mean of all values in the list, ignoring text and logical values. Alehough you can enter con-
stant values in this formula, its most commonly used to caleulate the average of a range of
numbers, such as monthly sales or budget resules. If you calculate a year’s worth of monthly
sales totals in cells B20 through M20, for example, =AVERAGE (B28:M20) displays the average
of the 12 monthly totals.

To caleulate the amount of interest you pay each month on a mortgage, use the IPMT func-
tion. As the syntax description shows, vou must supply a minimum of four values as argu-
ments. This function requires (in order) the interest rate per period (rate), the specific
payment period for which you want to caleulate interest (per, a number between 1 and
nper), the number of payment periods (nper), and the present value (pv, the amount of the
fvan). The final two arguments—future value (fv) and the type of loan (type)—are optional.
Here, too, you're more likely to include 2 reference to a cell than the actual number in a
formula that uses this functdon,
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Although the Farmula bar and Excel's help screens always display function names in cap-
ital letters, the names are not case sensitive. Use any combination of capital and lower-
case characters; when you enter the formula, Excel converts the function’s name to
capitals.

ENTERING ERROR-FREE FORMULAS

For some funcrions, especially those with only a single argument, the easiest course of acton
is often to type them into a cell directly, using the mouse to select the cell or range address
of any arguments.

When you begin to enter a new function or edit an existing one, Excel displays a Screen’Tip
just below the Fornuds bar, This yellow box displays all required arguments in bold type,
with optional arguments in lighter type. After you enter an argument, the argument name
serves as 2 link—click it to select the entire argument.

For functions with multiple arguments, however, especially those where you're not certain of
the exact syntax, a [ll-in-the-blanks form often ensures the proper results. The Insert
Function dialog box allows you to enter any function and all its arguments quickly and accu-
rately, by using a series of dialog baxes. The Insert Function dialog box is an expert Excel
user’s best friend: It makes errors nearly impossible, it provides constant feedback as you
build a formula, and it includes hooks to surprisingly advanced help, including useful exam-
ples of some complex formulas.

Excel 2000 included two tools for automatically inserting functions—the Formula Palette
and the Paste Function dialog box. Although their warkings are generally similar, these
two functions have been combined and extensively redesigned to create the Insert
Function dialog box, which was introduced in Excel 2002 and continued to be used in
Excel 2007,

You can use the Insert Function dialeg box to build a function from scratch: You choose a
function from a categorized list and then fill in the arguments using input boxes. Or you can
enter part or all of the function and its arguments and use the Insert Function dialog box to
edit specific arguments or debug a formula that isn’t working as you expect.

To build a function from scratch, follow these steps:

i Click to select the cell in which vou want to add a formuls, and then click the Insert
Function button (the fx just to the left of the Formula bar or the Insert Functdon on
the Formulas ribbon). Excel inserts an equal sign in the Formula bar, positions the
insertion point to its right, and opens the Insert Function dialog box.
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When you type an equal sign in a cell or the Formula bar, Excel replaces the Name box
(just to the left of the Formula bar) with the Function box. When you first use Excel, this
list includes the 10 most popular functions; as you use the Insert Function dialog box,
Excel replaces the entries on this list with the 10 functions you've used most recenily. The
last function you used is always the top selection in the Function box.

. If the name of the function you want
to use appears in the Select a
Funetion box, click to select it. If the
function you want to use is not on
the Most Recently Used list, choose
a category. If you're not certain of
the exact name of the function, enter
a brief description or keyword in the
Search for a Function box and click
the Go button (see Figure 20.7).

4. The text at the bottom of the Insert
Function dialog box offers a brief
explanation of the selected function
and its syntax (click the Felp on This
Function link for a more detailed
explanation). When
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required data. Note thae the help text ac the bottom of the dialog box is specific to the
argument you’re currently working with, and the data type required for each argument

appears to the right of the input box.

» "Type text, numbers, and other constants directly into the input box.

* “To add cell references by pointing and clicking, first click the Collapse Dialog
button (at the right side of each argument input box} to roll most of the Insert
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Function dialog box up and out af the way. Next, select the cell or range to use
for the selected argument, and then click the Collapse Dialog button again to
continue.

* To use a function as an argument within another function, click to position the
insertion point within the box for that argument and then select the funcrion from
the Function box to the left of the Formula bar. (See “Using Functions Within
Functions “ in the next section for more details.)

* When entering constant values, you can include the percent operator (%) and
minus signs (-) with numeric data. Look to the right of the input box to see the
current value of each argument you enter. If the data is not of the type required
by the argument, Excel displays the word Invalid to the right of the input box.

5. Repeat step 4 for other required and optional arguments. Look to the right of the equal
sign for each argument to see its current value, using the data you've entered so far. To
see the result of the formula itself, Took at the text along the bottom of the dialog box.

&, After entering all required arguments, click OK to paste the complete function into the
current cell, or click Cancel to start over.

Debugging a formula can be frustrating, especially when you're working with complex
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UsSING FUNCTIONS WITHIN FUNCTIONS

formulas containing several nested functions. Here's a backup strategy that allows you to
freely experiment with formulas and functions without fear of losing your work or dam-
aging a worksheet. Before editing a formula, remove the equal sign from the beginning
of the formula and press Enter; then copy the formida to another cell. Without the equal
sign, Excel treats the cell’s contents as plain text and copies the formula exactly as it

| appears, with no adjustments, If your experiments are unsuccessful, copy the backed-up
¢ formula to the original cefl and then restore the equal sign.

To use the Insert Function dialog box as a proofreading and reference tool, begin construct-
ing your formula as usual, starting with an equal sign and the functon name. After entering
the fest parenthesis, click the Tnsert Function button to open the Insert Function dialog box
with the current function selected. Any arguments you've already entered will be in the dia-
log box as soon as it opens.

In some cases, it's necessary to use one function as the argument for anather, Nesting func-
tHons within funetions this way is common with logical functons sach as 1F, for example. In

a sales worksheet that you use to calculate commissions at a regular rate of 5%, vou might
want to pass along an extra 2% bonus o salespeople who beat their quota in every quarter,
and you want to pay no conunission to those who fell short of their target number for the
year. If the quarterly quota for the first salesperson is in cell B3 and the actual sales for
each quarter are in B4:B7, enter the following formula to perform the full calcufation in a
single step:

=IF{MIN{B4:B7)>B3,5UM(B4:B7)"7%, IF (AVERAGE (B4 :B7)<B3, 0, SUM(B4:B7) *5%) )
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Note that this example includes three levels of nesting,
tions nested within an 1F functon, which in turn is the
tion. The MIN and SuM functions compose the first two a
function. You can nest functons within functions withi
eftects. Suppose you want to add » date stamp to a wo
. worksheet, you'll see a large text label that includes v

this formula in a cell that is within th
that begins the formula:

with the final sui and AVERAGE fine-
final argument of the first 1F func-
rguments within the first 1F

rksheet so that whenever you print the
our name and the current date. Fnter
e print range, substituting your name in the

text string

="Prepared by John @. Smith, “&TEXT(TODAY(),"mmmm d, yyyy")

When you’re nesting functions, note that the nested function must return the same value
type (text, number, date, true/false} as the argument it replacing. Unlike formulas contain-
ing constants or cell references, which can contain an unlimited number of nesting levels,
Excel enables you to nest a maximum of 64 levels of funcdons. If vou need to perform more

calculations than this, youw’ll have to break the formula into multiple steps and place each
Step in its own cell.

You can use the Tnsert Funcdon dialo
ton, Begin entering the first functio

g box to enter a nested function within another func-

n by using the Insert Function dialog box, as described
earlier in this chapter. Click in the input box for any argument, and then choose another

funetion from the Function box (this box is located to the left of the Formula bar, where the
Name box normally appears; it is visible only when the Funcrion Arguments dialog box is
open). As you enter the formula, you can switch between functions at any time by clicking
the function’s name in the Formula bar. If you choase a function that contains a nested
function as an argument (as in the example shown in Figure 20.9), the entire function
appears in the input box, and the result of the function using current valyes appears to its
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FINDING THE RIGHT FUNCTION

Excel has more than 300 functions,
ing sections list some of the tasks

including those available in various add-ins. The follow-
you can accomplish by using function

s in each category.




